Abstract. We prove some inequalities for two-point correlations of Ising antiferromagnets and derive inequalities relating correlations of ferromagnets to correlations of antiferromagnets whose interactions and field strengths have equal magnitudes. The proofs are based on the method of duplicate spin variables introduced by J. Percus and used by several authors (Refs. 3-8) to derive correlation inequalities for Ising ferromagnets.
Introduction
Correlation inequalities have played an important role in statistical mechanics, especially as applied to ferromagnetic Hamiltonians. It is the purpose of this note to apply known techniques to obtain some correlation inequalities for antiferromagnets. 
Comparison of Correlations
where J ij ≤ 0 and σ i , s i = ±1 for all i, j ∈ Z d . The external field variables h i and k i are of the form
where { σ j } and { s j } may be interpreted as fixed boundary configurations. Correlation functions, for a finite set B in Z d , with respect to the finite volume Gibbs measures for (2.1) and (2.2) will be denoted by 〈∏ i∈B σ i 〉 ≡ 〈σ B 〉 and 〈 ∏ i∈B s i 〉 ≡ 〈s B 〉 respectively. Let 〈〈 · 〉〉 denote expectations with respect to the product measure
where Z a (Λ) and Z b (Λ) are the partition functions for H a (σ) and H b (Λ) respectively. For finite sets A, B in Z d , let t A = ∏ i∈A t i and s B = ∏ i∈B q i . 
where |A| denotes the cardinality of A. Identifying σ i and s i as Ising spin variables yields, Αssume that for all i∈Λ
Τhen for any subset B of Λ, and any i,j ∈ Λ, the following inequalities for the correlations of the Hamiltonians given by (1.1) and (1.3) hold: 
Monotonicity Properties for Antiferromagnets
In this section we prove some monotonicity properties for two point correlations for antiferromagnets. Denote by H(s) the Hamiltonian,
where here and below ∑ Λ means sum over all distinct pairs (i,j) in the subset Λ in Z d . We also assume that J ij ≤ 0 and that J ij is a function of || i -j ||, the Euclidean norm of i -j. The external field k i is given by
for some boundary configuration { s j }, where k' i = (-1) |i| h for some h ≥ 0, so that H(s) is equal to the antiferromagnetic Hamiltonian (1.3). In this section, denote by 〈 〉 or 〈 〉 Λ expectations with respect to the finite volume Gibbs state determined by (3.1). Combining (3.5) -(3.7) and observing that q i = 0 if i∈Λ 0 gives,
Now define H i = k i + k i~ and K i = k i -k i~ so that
From the definition of ϕ and k i and the invariance of the boundary conditions {s j } under ϕ, it follows that K i = 0 for all i∈ Λ. Thus to within an additive constant, H(s) = H 1 (q) + H 2 (t), where H 1 (q) = ∑ Λ+ N ij q i q j H 2 (t) = ∑ Λ+∪Λο M ij t i t j + 2 ∑ i∈Λ+ J ii~ t i 2 + ∑ i∈Λ+ H i t i + 1/2 ∑ i∈Λo H i t i (3.10) and N ij and M ij are nonpositive.
From the definitions of q i and t i it follows that t i = 0 iff q i = ± 1 and q i = 0 iff t i = ±1. Also if i∈ Λ 0 , then t i = ± 1. For any functions φ(q) and ψ(t),
where the sum in (3.11) is over all pairs q = {q i } i∈Λ+ and t = {t i } i∈Λ+ ∪ Λo such that t i = ±1 if i∈ Λ 0 , and q i = 0 iff t i = ± 1 otherwise. Equation (3.11) may be rewritten as,
where the sums on q and t now include the values ±1 for q i and t i , but not zero, A c = (Λ + ∪ Λ 0 ) \ A, and
where Z A c(q) and Z A (t) are the usual Ising partition functions respectively for H 1 (q) and H 2 (t) with q i , t i = ± 1. Then (3.12) may be rewritten as 
Remark 3.2
We note that other axes and reflections may be used in Theorems 3.1 and 3.2; the crucial point is that H i or K i or both (as in the case of ferromagnetic interactions) must be nonnegative (see (3.9) ).
